An Oklahoma petroleum was fractionated by distillation into a series of 1°c uts.
the infra-red absorption spectrum of the isolated hydrocarbon. The purity of both compounds was calculated to be above 99.8 mole per cent. Based upon the crude petroleum, it was found that not less than 0.9 per cent of n-heptane and not less than 0.3 per cent of methylcyclohexane are present.
It was found that, contrary to a statement in the literature, a constant boiling mixture of n-heptane and methylcyclohexane is not formed and hence that a complete separation of the mixture is possible by distillation alone.
The phase-equilibrium diagram for the condensed system n-heptane-methylcyclohexane was determined and the eutectic mixture corresponding to about 93 4 Beilstein and Kurbatoff (2) , Charitschkow (3) , and others (4) during the earliest stages of petroleum research; the isolation of this hydrocarbon in a pure state from petroleum has been attended with many difficulties. Many investigators (4) have reported the isolation of^-heptane from petroleum, but the physical constants of their samples, when given, indicate that in practically every case the material regarded as " heptane" consisted of a mixture of heptane with considerable quantities of naphthene hydrocarbons.
As examples, we may take the heptane samples reported by Warren (5) and by Mabery (6) . These samples had boiling points which were nearly the same as that of pure ?i-heptane, but combustion analyses indicated that the carbon-hydrogen ratio was too large to correspond to a pure paraffin hydrocarbon. From this fact as well as from the values which these investigators reported for the vapor density, it is apparent that their samples of "^-heptane" were contaminated with considerable quantities of naphthene hydrocarbons.
In more recent years Anderson and Erskine (7) and Brown and Carr (8) Young (9) subjected their heptane fractions to treatments with bromine. The resulting monobromides were then fractionated by distillation at reduced pressures after which the n-heptyl bromide fraction was reduced to ?i-neptane. In this way a small sample of nearly pure heptane was obtained.
The most recent publication on the isolation of^-heptane from petroleum is that of Shepard, Henne, and Midgley (10) . These investigators used a combination of distillation and a vigorous treatment with chlorosulphonic acid (11) , and were able to isolate the n-heptane in an extremely pure condition. While the chlorosulphonic acid method gives a rapid means of obtaining normal paraffin hydrocarbons from petroleum, it could not be employed in the present instance since this reagent not only partially destroys the n-heptane, but also completely destroys the branch chain and cyclic hydrocarbons and thus renders impossible their identification and determination in the petroleum.
METHYLCYCLOHEXANE
Methylcyclohexane has apparently never been isolated from petroleum in a demonstrably pure condition. However, its presence in different crude petroleums has been indicated by investigators, such as Lachowicz (12) , Charitschkow (13) , Young (14) , Poni (15) , Mabery and Sieplein (16) , and Markownikoff (17 (19) . After the final distillations, further purification of the heptane as well as of the methylcyclohexane was accomplished by equilibrium melting. For this purpose the material was cooled in a freezing apparatus until a large amount of the solid phase had crystallized out. In this way the impurities were concentrated in the " mother liquor" which was separated subsequently from the pure solid crystals by means of a centrifuge suitable for low temperature work, [Vol. 8 The freezing apparatus is shown in Figure 1 The preliminary cooling, to about -80°C , was accom- 5 Acknowledgment is made to F. W. Rose for drawing all of the figures in this paper. 6 For information concerning noni a flammable liquid mixtures having low freezing points the reader is referred to a paper by Kanolt (20 Figure   2 .
The frozen material in the rotating dram, D, was broken up, and stirred to a uniform mass. Then the centrifuge was covered with the top, E, and the rotating drum, D, was set into rapid motion by means of the motor, M.
The cylindrical walls in the rotating drum, D, in the centrifuge were made of perforated brass and were lined with fine linen cloth. This allowed the melted portion of the crystals, or the "mother liquor," to be thrown out by the rotating motion into the brass cylinder, F.
From here it passed down into the flask, G, and constituted the first "fraction."
The "dry" crystals which remained on the inside wall of the drum, D were scraped into the cone-shaped bottom of vessel, D, and were allowed to melt into a slush under intermittent agitation. The drum D, was rotated again and a' second fraction was run off, and so on. (27) type. As soon as a constant temperature reading was observed, small quantities of pure synthetic methylcyclohexane were introduced into the boiling-point apparatus through the condenser and the thermometer readings were recorded. The boiling point was determined for solutions of varying concentrations, but in no case could a lowering of the boiling point be observed.
Isolation of n-Heptane and Methylcyclohexane
The difference between the boiling points of methylcyclohexane and n-heptane (2.4°C.) is greater than the differences (0.35°and 1.05°C.) between the boiling points of the corresponding constant boiling mixtures of the respective hydrocarbons with methyl or ethyl alcohol (28) .
Consequently, a greater separation of these hydrocarbons should be expected by ordinary distillation than by distillation after admixture with the lower alcohols. Accordingly, the fractions containing the n-heptane and the methylcyclohexane were subjected to careful distillations in a 35-foot column (18) packed with jack chain. These distillations were made at a rate of about 1 ml per minute and at a 10: 1 reflux ratio. Figure 4 , the freezing point-composition diagram for the system: n-heptane-methylcyclohexane was determined. For this purpose synthetic mixtures of known composition of ?i-heptane and methylcyclohexane were made up. 8 The refractive index and the initial freezing point of each mixture were determined. The results are shown in Figure 6 . It will be noted that the eutectic mixture of 7i-heptane and methylcyclohexane corresponds to about 93 weight per cent of methylcyclohexane and freezes at about -130.3°C.
IV. DISCUSSION OF THE RESULTS
In Table 2 68376 Shepard, Henne, and Midgley (10) . I . 68378 Edgar and Calingaert (29) Determined by the section of capacity and density of this bureau. 6 Determined by L. W. Tilton, of the optical division of this bureau.
c The value for the freezing point of this sample was checked by B. J. Mair by means of a'platinum resistance thermometer. d The weight percentage of n-heptane in the mixture giving its critical solution temperature with aniline was found to be approximately 45. Shepard, Henne, and Midgley (11) report about 66 weight per cent.
• For method see M. M. Hicks-Bruun, B. S. Jour. Research, vol. 5, p. 575, 1930. 8 The methylcyclohexane was obtained from the Bureau International des Etalons Physico-Chimiques and the n-heptane from the Ethyl Gasoline Corporation. The source of the latter was Jeffrey's pine. The upper curve shows the refractive index (n^) plotted against the composition of the synthetic mixture
In the lower graph the freezing point of the mixture is plotted against the composition. In order to compute the approximate quantities of n-heptane and methylcyclohexane which are present in the crude petroleum the reader is referred to Figure 4 The other constituents of these fractions have boiling points of about 92°C . and are being further investigated. It 
